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Skeletal muscle fibers have metabolic and mechanical differences that
allow them to be classified into different types

The principal mode of ATP synthesis

Oxidative fibers primarily use oxidative phosphorylation to generate
ATP. As a consequence, they are richly endowed with mitochondria,
and surrounded by capillaries that deliver oxygen. Furthermore,
oxidative fibers contain a lot of myoglobin, an oxygen-binding protein
that can store oxygen and speed its delivery to mitochondria within
the muscle cell. Myoglobin imparts a red color to the cell, hence the
terms “red muscle” for oxidative fibers and “white muscle” for
glycolytic fibers that have low levels of myoglobin.

The type of myosin expressed

The different muscle fibers express different myosins with different
levels of myosin ATPase activity. The rate at which myosin can
hydrolyze ATP will determine how rapidly cross-bridge cycling can
occur, and thus determines the contraction velocity of the fiber.

The rate of fatigue

Fast glycolytic fibers fatigue rapidly, while slow oxidative fibers are
highly resistant to fatigue. Muscles that need to be active
continuously, such as weight-supporting postural muscles, contain a
higher percentage of fatigue-resistant slow oxidative muscle fibers.

Size

Slow oxidative muscle fibers have the smallest diameter, fast oxidative
fibers are intermediate in size, and fast glycolytic fibers are the
largest. Consequently, the fast glycolytic fibers produce the most
force, since they contain the most myofibrils. Fast glycolytic motor
units also produce more force because they tend to have more muscle
fibers in each motor unit.
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participate in activities that require extensive use of the fingers (e.g. typing, play piano or guitar
etc.). Does this have a relationship to the results?

2. What is the relationship between muscle fatigue and fiber type? Do you think there are more
red (SO) or white (FG) fibers in the hand muscles?

3. What insights can youfdevelop about fiber typing of the muscles involved? Which of your
classmates appears to have a higher concentration of red (oxidative) fibers and which appear to
have predominantly white (glycolytic) fibers?

C. The Effects of Heat and Cold on Muscle Function: One or two volunteers per group.

Materials: Ice
Pen or pencil

1. Write your signature 3 times under the column labeled “Normal”.
2. Obtain a handful of ice (as if you were going to make a snowball) and a plastic tray (to
catch the melting ice). Hold the ice in your writing hand for a few minutes then write your

signature 3 times under the column labeled “Cold”.

3. Place your hands under warm running water for a few minutes. Massage your hands and
write your signature 3 times under the column labeled “Warm”.

NORMAL COLD WARM

* What did the changes in temperature do to your hand muscles?
* How do you explain this effect?

* Why do you think dancers wear leg warmers and major league pitchers wear jackets
before pitching?
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Procedures Part 1 - Microscope

L Observe and draw a preserved slide of a section of skeletal, visceral, and cardiac muscle.

2 Fill in the chart below, which deals with the three types of muscles.
Drawings Part 1

Human Skeletal Muscle Human Visceral Muscle Human Cardiac Muscle

¥
Three Types of Muscles Chart
Skeletal Visceral Cardiac
Voluntary or Involuntary?
Striated or smooth?

Where is it found?

‘What does it control?

Observations Part 1

E ‘Which of the three types of muscle appears to }:uve the most parallel fibers?

2. ‘Which of the three types of muscle has the mo:; irregular fibers?

3 Which of the muscle types appears to have the largest nuclei?

4. ‘Which of the types of muscle appears to consist of fibers that connect side to side like the off ramp of an interstate

highways?
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Identifying Human Muscles

Draw each of the muscles listed below in its proper position on either the anterior or posterior view of the skeleton and color it as
indicated. Ifa muscle is visible on both sides of the body, draw it on both views (anterior and posterior). List the function of cact
muscle next to its name on the chart.

‘Human Anatomy & Physiology: The Muscular System

Name of Muscle Color Funection
Trapezius yellow
Gastrocnemius black
Masseter dark
Intercostal muscles dark blue
Latissimus dorsi brown
External oblique purple
Gluteus maximus orange
Biceps red
Triceps ‘white (draw outline)
Deltoid Tight green
Pectoralis Major light blue
Hamstring group gray (use pencil lead)
Quadriceps femoris group blue ink





